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m^m 1 ] 

HAS, U-fe K D*- h:h h "J 'yi.X'&^m^m l 

7n^^v7x>lgi|lfi*s, if«j6 Omg/Bro«TS#$n-5if«a7E«t«^rfe. 
[lt*9 10] 

1 1 ] 

m^m 12] 

[»*«13] 

[»*ai4] 

[»*«15] 
[b^*«1 6] 

[W^« 1 7 ] 

[W*«18] 

19] 

b*X*;^4^^-S*5. 7l/>Hn^-h:)-hij":7ATS>5l|5Kai 8E®o;&a. 
[il*S2 0] 
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(3) 

[W*«2 3] 
(»*:«2 4] 
CW*«2 5] 
[»*«2 61 
[tt*«2 7] 

fXJhx*^^- hi^ftcD^^w. m 1 ¥T?ab^tt*« 1 7E«w;&ffi. 

[»*W2 8] 
[«*«2 9] 
Ctt*«3 0] 

}i7.t^Xt-^-hmm(r>mm^. e^n-^S^X'&K), 7U>HD:^-h:>-hU'>A*^ i^5mg~*5)l OOmg/ 

[W*^3 2] 
[II*S3 31 

n -> 7 X > S ^ tt^-WE^fif) izff^ b 5 * « t U < ttfiS»fn#i®ffiffl , 

[tt*«3 41 

fX*:X*:^- 7U-> Kn:^^- h:J- K 'J ■^A^fcttU't H n^.- h U ■7AT-cbStt*a3 3 tfcH3 4IB 
CW*a3 6] 

^□=lF->7x>75S. ^WJSilittU.TSaET^a^lSS 3~3 5E«(Dffiffl, 
[tt*3«3 7] 

7P+->7x>Jfi||i[*^ iiei Omg~iK)6OOmg/B0ST|g#$fl-5||*3a3 3~3 68Et6ro«effl. 

[tt*^3 8] 

7n^->7x>i£i?Ji;5J. $fJ6 0mg/BWft-ce#5tlSa*«3 7t2«0«6ffl. 
[iR^«3 9} 

HX*;;^*;f;-hifft©MIBI*^ ^!>;^<i:t)ij!?)6^r^T*5«*a3 3~3 8iB«0«effl. 
[tt^«4 0] 

fX/J^X*4^-h5«fe<D^rBm 6y^~3^Tafe-5»*«3 3-3 8|E«©ffiffl. 
[^*«4 1] 
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(4) 

t:*x*x**- hmmmmti^. i ^-c&^m^m 3 3 i&m<omm. 

[|»*«4 2] 

7n:^->7x>*S« ^■(D*i|Jii:LT#4-rS«*S4 2~44ia«Offiffl. 
[»*a4 6] 

yU^i^yxymm^f)K mi Omg~*36 0 Omg/'B©«Tg#^?n.5W*a4 5E«roffiffl, 
[W*«4 7] 

[ii*]B4 8] 

b'7.*:7.*^--h«feOfflW. '>;i<tfcii8?J6^^T*>SW*a4 2~4 7iBtt©«effl. 
[W^«4 9] 

fXJi^X*:^^- hifgffiwmW, 6->-^~3^T*5ai*«4 2~4 7E«<D^ffl, 

fXJj^7.**-hi!gS<0^ms. ^l^T*>.5a*«4 2~4 7E«<Dffiffl, 
[W*«5 1] 

[W*«5 2] 

[»*«5 3] 

k*X*X*t^- VtiK 7 U > K n^.- h t S U A^fctt'J -fe K □ t^- h 'J '^^ATabSii*^ 5 1 i 5 2 IB 
[iS*a5 4] 

?n + ->7x>*S. •5-<D:SKmi:UT#ffi-r^»*3g5 1~5 3iB®(D<£ffl. 
[W*«5 5] 

7n+v7x>*^i6A^ iis!llOmg~$56OOmg/0 §n«tt*JS 51-54 , 
[»*]S5 6] 

7n:^>-7i>;ii?«A^ 0mg/a<D»-cS4$n5M*3R5 5iSic«ffiffl, 
(W*S5 7] 

f;^*X*4i- hi^SWlftW. '>;^<it)*56^HTa&S»*W5 l~5 6E«©«effl. 
[il*«5 8] 

fX^X^^^-^-hiSgSW^rBW. 6^^~3^T*-5»*a5 l~5 6e«©isEffl. 
[i»*«5 9] 

[iS*S6 0] 
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(5) 

[W««6 1] 

7D + ->7x>*S, ^E•®Jtallfi<^:LT#^t■r5^*W6 0-6 2ia«t©^ffl. 

[iS*«6 5] 
[W*« 6 6 ] 

6 8 ] 
[0 0 0 1] 

ii*(7)M'i>»<i:7it)Tl^-5aft«£;^#(D3^S^fctt:3>X'f va^tbT, m^^m^&mm. gij 
[0 0 0 2] 

ta^Ti^Ecso tf^iuiHie^tt^ #Hct;oTS;5:o> ^^i5j^ifxm^]iimfs.iz<Dmmiz's/vtcumz^i^x 

[0 0 0 3] 

Pffi^KWSftt, *ra2 5 0 0 0 0ft5ltbTti5, «S]<D2^rBl»?Et^lil 2 ^TabD. .il#0 3 0 

[0 0 0 4] 

'J yip:^(om:^'S:m&^-r^mij\z 



1$S2004-504351 



(6) 

[0 0 0 5] 
[0 0 0 6] 

m^<Dmnwmm(Dmmm.'t^(D9M^\zMm^^mLx\^^^g'<<Dm^h$)^o rctA.\i. ixhny>i:f7. 

3aS:2:Ji:*:t" SZ:(i:*s?^e)*W;:$tlTli-5 ; L i nd s ay J. Clin. Endocrinol. Met 
ab. 8 4,3 0 7 6-3 0 8 1 ( 1 9 9 9) . h*;^;l^X*^- ST*«X5" Kn^- Stt, XX 

hny>i|i|^(cS#$n;t»^t3, {'tJpe'JM^SIftSi^LTli-S ; W i ma 1 awa n s a, Am. J. Med 
. 1 0 4.2 1 9-2 2 6 (1 9 9 8) o $e>lC, S«?MXXhny>S$#:^:i'iU'-:5'-Ti&570+x7x 
>mmm\t. 7U>}ia^-ht(DW\V^9&m'P\z, f=tlin«#»a^^*LTl^^ : Johnelie.®J. Bon 
eMiner. Res. 14 (Suppl. 1), S 1 5 7 , *®Wfri^H14xx h ny^lx'^^US 

#tt©eTi£fcfc6Lfc ;Powles?)(DJ. Clin. Oncol. 14.78-84 (1996). Lfe 
[0 0 0 7] 

$5.}:. #a*5«l«'J-r^fc*(Dh-7,7}^X*^-Ni5j:tXtix^KiR||$-^trll^fflfi£!^;>J, 1 9 9 6^1«24Bii 
ffiOfg§^#B lack, L. J. tJiOCCu 1 1 i na n, G. J. ©|>l!m!t#fFailiiiW#^ 0 6 9 3 2 8 5 A2 t 

7l/>h*a^^-S/<t<i:cD^31«:f^(DfX*7,7fN:^.-MJ, #S®iRcD3S;f;?i'r > t h'rJ'-TSi 0 . nRMSmziHf 

Mil<?)^C<4ro¥l^lilT(Dl/'^;P*T#f^iJ[lifeSri)ll*J-r§ ; L i nd s ay e>(7)J. Clin. Endocrin 
ol. Metab. 84,3 0 7 6-3 0 8 1 ( 1 9 9 9 ) , fi«!tCteAc-5#WJS»f^i!f@e<0fiTH. lE^^Stt 

[0 0 0 8] 
[0 0 0 9] 

7-b/j^S;j2i*bfc«^i:jt^T. s e.;^?.#»©iiiin*J#e>ns c ti&E?g-r-5. •?-n-et)^(io, #fti«iHiteT- 
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(7) 

[0 0 10] 

X >*fctt^0E^w tifif b 5 b < tt^jiip^^»s:S#-r s d t <£^tr, •sa*^ «i$(i-r 5:)^ifetH-r-5. 

w\(Dmmizi5\,^T, tHi'fev^T. iixt^7.t-^-hmm<Dmm\zm\'^x. ^m^^^amt^rctbomm 

ommiz^ifi. yu^i^yai>itz\i^<Dmmmzm^ l -5 -sttt u < izm-r^. 

[0 0 11] 

:^mmm\z^^^xmt^. mm mmt^i ^i»t-«.;:<i:. m±t^zt. mmt^z.t. iij:u^mn^L< 
im&m^mmt. »±hb<\immo^it^z.t, f3.^u\z^tEr^^mm?i.^z.t^^u/^tt\immt^z. 
tfiE<D. ^<D~WLm\zmm-&nx\>^^im^'^ts%(r>timt^, *f6w*ffitt. E#Mf&if*j;t;/s;t 

m^-t^i tt. «Jin-r-5Jit, mi^t^z.t. U.%lr^z.t. Atb^z.t. ±.^^-^^z.t. r6i±$-a-«c:t. n 

tifflT^O, ;iO±#0;*;gB^i-;!)S. ffiBOftlU© 1 2 y ^ wrB^tgd-So JSS^ tiU/c^O 1 2 HOWfC. ■&» 
<t5;^j:, fX^XilNT-.-NiS^ffi^rtt'lhb^c^coi 2.yfiror9l«)l~2%gSco-taJiJ)nH. !tttr#fti|}|Hl(EV-*- 
[0012] 

rif;^7jNX*^-i>«ffij \t. '^SM^\z-D\,'^x<o<k%mv&-^<o\z-\'^is.mfS[. ^mm<r)\i7.-^7.-^if'-h^^ 

r#aj fi. (bone mineral density) ^M.^'ti, 

rjgj *fctt rii^wi'ff$L-5?.itj «. ^^x\.^^^mmzt^hx'^'^mztm'&LXh^±Mo>mm(Di\:^<^(D 
^^Mm-^. m.mis.m.mfi\zv^^v'!)^mt. it^m\z^t£.r^m.^moif^:f\z^mvx. ±eaisa)fk^#) 

xnM^n^^xh^. 

[0 0 13] 
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(8) 

mzvf^bo^^tbx. tLx. ifiigjs. ^tA^mm. ffi^jfi, mmm. \dumm^, mmt^, *)>mm. u 

>m-7KM^, 'J>g?-7K^«« ^^^)>mM. tfDU>^«. S^^tA^M. 7'nt:t>KJ& 
[0 0 14] 

, -^^:Moz K>t>, u\ti-v^)^K. ts')^i.-^rz\t^'^^hfs.}i<D7)Vf>^)<^mm=f-^nh. ztt*i^tfc 

[0 0 15] 

t:m^ir^:Ltf}ii!^^o z.<D^ottmm^mt. *5!M<D«H»c^^sns. 

[0 0 16] 

[fbi] 



P— OY 



^foY 
^ OY 

Y. R 1 j3J;t>'R2«< ^mi^n^S 1 3 9 7 8 6 ^*5<j;Utg>;'>H1tfF^iiM 0 4 16689A2 (1991^3^13 

nrvi?), i^^m\t. »T<D*H#fftrmajsns : a, 9 6 2, 432. 4. 054. 593, 4, 2 6 7. 10 

8, 4, 3 2 7, 0 3 9, 4, 6 2 1, 0 7 7, 4, 6 2 4. 94 7. 4. 7 46. 6 5 4i3J;t^4, 92 2, 0 7 
[0 0 17] 
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(9) 

[0 0 183 




O ONa 



fX*X*:^- hi- b 
lit 3] 




[it 4] 




A5 Hp^-H 



3 - 7 5 y - 1 - :/D tf ij X > h* H 
lit 5] 



HaNChtChV- 



OH 
OH 



[ft 6] 



OH 



CHg- 



■OH 



.OH 



O OH 

4 - 7 5 / - 1 - h H n i^x^' U X > 
Mb?] 



OH 



H2NCH2CH2CH2- 



^OH 
—OH 
.OH 

O ONa 

6-75/- 1 -b Kn + i/^^i/UT> 
Mb 8] 



HaNCHaCHgCHgCHgCFV 



OH 
■OH 



O ONa 



4 - ^17 n D Ax;i.^3l- ij X > 
[ft 9] 
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[0019] 
[0 0 2 0] 

b:*X*X*:^^-hi«ffiOiig(D|B]. mK\zWL^-^fii>\i7.ts7.ts^-h<r)Wii. iKJlmg/B~^4 0 Omg/BT 

* b < <thmi ^ommx$>^o 

[0 0 2 1] 

h'J-^/Ati, FOSAMAX (S^^g) tbXfum^nx^^^. 7l'>\iu^—h^J:U^^mt. &.T<D^m!^ 
n:4, 6 2 1, 0 7 7, 5, 3 5 8, 94 1, 5, 6 8 1, 59 0, 5, 804, 5 7 0, 5, 849, 7 2 6*3 

<ttX6, 0 0 8. 2 0 7 (;n^H^^^$##3t«iLT*?g?^(lSffl$tX?.) izmm-^nx\,^^xof3.'j):^<D^m 

izLfzfli-oXmitt^^tfl^X^^, ^■t\^n^^-h±h^}OA\t. ACTONEL (Sgiffi^) ibTmSSStlT 
t^S. Uth*n:^^-Hi3j;0:^<D:^tt« *ll!t#i^5, 5 8 3, 1 2 2 LT*^M(Cgffl $ 

ns) \zmi^^nx^^^^of3.^ji:t^<D^m\zvftf}i-oxm^-t^ztiiiX'^^, 

[0 0 2 2] 

©#€©iKffil{rfiElf^. -^tc. 7U>Kn^-S:^-hU'^At<J:oT(DWJ5!ift/M BfflStt, i^l. 2. 5, 5 
. 1 0*fctt2 OmgT'i&S. f^g«{;H. #aft:*:l BfflMti. ij!!j2 0 0, 1 0 0. 8 0. 6 0*fctt40mgT 
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(12) 

v^fflStt, 1 B inii omgTa&So mmk(D-kmzm^^i&m&<D^mzt-:>T. mhfftLimm\t. isi 

IBimi OmgT$>^x:^hay>^^i-fX^^fS.\,^mmWi(Dtc:^&.mt. ftfcjff^bV^fflStt, IBllHlSmgT 

mgT^?). 
[0 0 2 3] 

'J-fcKn*-N»CtoT, Bfflfttt. i^l. 2. 5. 5, 10. 1 5 ^fciti 3 OmgTS.'S, f^SWtrfi 

^ ti^m^iB^mit. iKi3oo. 150, 120, go^fctteomgT^-s. Wig^©ictt»r:fett-5#aii53e© 

fefSttoT, ftt)iftbV^fflMtt. *52. 5mg~2 Omg/aTS)0, 1 B 1 lelSmgdW* bt>. Utt^iO^ 
ti:mziSi1:^^/Vyx.y \-m<Dmmzt-:>X. Lt^^^ffl^^ti. 1 Q 1 |i]3 OmgT*^, 

[0 0 2 4] 

[0 0 2 5] 

6-t Kn:^^->-2- (4-t Kn^v7xn;i/) -3- [4- (2-tf^U vyxh + -» '^>>/'fjH [ 
b] 5^:t7x>T-*S7n=¥->7x>lgil«tt. EVISTA (SSSS) iiLTrUig^nTiiO. : 
[{bin 




yti^'y7xy:^^Zf^(D^fie,xSiZ^mnmt. SkT<D^m<^ff: 4, 1 3 3. 8 1 4. 4. 4 1 8. 0 6 8. 5 

, 631, 369, 5, 731, 327. 5, 731, 342, 5. 750, 6 8 8*5^0^*5, 9 7 7, 3 8 3 Cl 

tmt±w^»^xmt bx:^mmizmm^n^) \zmm-^nx\^^^xo^'ji:^(D^miz ufc^^oTSitr^ c tf)^ 

TtS. jff*l,l.ii!SSf*£> lia^S^«fcOf|g|l«J(lW^ ttTcD*S1tlf : 5 , 641. 790. 5. 731. 327. 
5. 74 7. 5 1 0*<fcUt5. 811. 120 (::n^tt^#:*#3^3tfKtUT*58WtafflSn«) fcWS^SnX 

[0 0 2 6] 

EUSS^PM. fzt^iii. 3-Dy/1^iaig6 7 0 1 6 2A1 (1 9 9 5^9^ 6 B^M) :feJ;t)tWO 9 7/3 5 5 

71 (i 9 9 7^io^2BiiPB) i^ti'b\t±i^ip^xmtbx:^^mizm^-^ti^) \zmm-^nx\,^^i:'^is. 
thizmmt^z-t^ix^. mm. u-f-tjimfniizi&m^^tti^xt^, 

[0 0 2 7] 

mMizmvtzmmM. ^m\ii^z^m»<D^tbx. ^.To^hmmifin^-.v^yzfy. ■^y-h-jia^ts 
, ■^y^y)i^zst^^}\d=.)Vk:u>) 
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(13) 

T. %m. m m hn-^^sn. 'yuvz^m. x7o\/m ii->x^. *->xSij. xu*->;i'^, mmwLn> 

[0 0 2 8] 
[0 0 2 9] 

)i:tt#«PS:#fCi-pTCD'fr^«/hffl»i, i^sjl, 5, lO. l 5*;tH2 OmgT*?., f^^WCtt. 

»i, *^8 0 0, 1 2 0, 6 0, 5 0tfc«4 OmgTfe^o SfSLl^^W^iftti, SPS?g^:^UT 1 0 S^cO ^ □ 
+->7x>^K«6 Omg (ffigimS56mg) T^So f&!^€:if^Sfr5e,#lr, SB 1 ~3 [Hl^^cti^fefT-r-Sb' 

mms.. 6y^~2^iyj. #ttti^i^ra©fi»iHts#sn5. 7P=\r->7x>jfti6Jfin. noiiuiagtUT, 

[0 0 3 0] 

, it^m (I) W<ti9»Sbt^Sim. i^H. Tltai^ffmS 7,3 1 3 2 7^*3j;tXHm^W0 9 7/3 5 5 7 1 ( 

1 9 9 7^1 0^ 2 B) {:in<^\t±w^m-mtLx^ftm\zmm^n^) \zm.<omSiW. «i^g*j;Df«a)« 

!^ (3 43 S ^ □ + 7 x >tt[KiSTa& 5 . 

[0 0 3 1 ] 



Ir^^^J' 5 0-6 0 0 

x>7'> NF 0-500 

x>:/>fiitiitt«i)* 0-5 0 0 

^#:->'j3>3 5 0-t>?-X Kn-i7 0-15 

^i^^m^h. No. 4 5/>y->iU. S. ffitrA^Jt, S-if7^>*7'-fe;i'ff fc^ft-T-S, 

[0 0 3 2] 
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(14) 



5 0-6 00 
1 0-5 0 
1 0-2 0 



1-5 



J;5HLTiajfibfcSi«a$>5 0-6 Ot;T'f^^t, No. 18/>y->aU. S. ^('311-= ^Je)No. eO^y-ya. 



•/a^y>h22 (i7Dni?7;W^n/37» 7 0. 0 0 

WxM^j-S:x^/y-;i/ijg^L, jg^ti^:/n^7>N2 2ro-g|5{rjn^. -scctrit^b, mm^mz^t. t^- 

[0 0 3 4] 



lOOmg 

^Jl'^^i^/^iMr^l^n-;^:*- h u "Jrix 5 Omg 
i^ny:/ 1.2 5inL 

»S,#Sflm(0. IM) 0.1 OmL 

#^ SIS 

mm 

IIISbKTlhSiaL2:-r% 

5 m lffl«^itO{b^!fel (I) 1 OOmgS^WT^SS^JSfiATroi^f'Ujg-rS :W5a^Ki)-*No. 45/5;v 

^, ^mmmm. miij:tsm&n^-^<D7iiX'^nLxm&mzmwLfs.i)iim^i>. •a-mu^.mtt^ftib^z 



x>ilKlt (6 0mg/B) . T\^>\^tiif.-h (lOmg/B) ifctt 2 CXDf^ffllKOiijft^-frtT'^irJi^* 1 2 ^ 

^ jffls \^tz^'t<r>m\!kiiiixSfmm^<o^m.ibi^\z^Rmm^<D-^--)3-\zm^n^^\mir^ z. tx$>^, 

V^?)^2^a©«^>i=©7n+->7x> (6 0mg/B) (DZ^y±t^lznt^mW:itt^t^Z.tX3(>^, 
[0 0 3 6] 



[0 0 3 3] 

mm 



0. 50 
29. 50 



[0 0 3 5] 
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(15) 

[0 0 3 7] 

3 3 1 \<Di^lk^\Z4-0<Dmm(Dif)V-Zf(Dl-0^y>yA\zmD'^Xtz : '/y'tt^. 7n + v7x>6 Omg/B 

«*^e)Bt)fffi*fi6tlibT. 7'7-t;J^SAc(±7n+v'7x>6 0ing/B2:$e.tCl¥H<D3li^^PBl(c:a#L;t. f'^ 
TC7)ftl^#{l|<l5 0 0mg©;^;;^>'C7A^-4 0 0~6 0 0 I U©h*^5>D/0*^KWKft"*fflUTS#L/fc. «^ 

[0 0 3 8] 

2 6 6 AO«l^#;)S, 1 2^r^<D^-Ji&^S^7b, ^OWI^Aofc, 2 5 6A*S, 24';r^(Dlt 

»*^7U>S:. il:S<DSI»WI!!I* (0~1 2->-M^J;c;i 2~2 04'»f(7)jgafi> 40<omW<r>^M^)V- 

•fmr)mx^i^?:mLxmsmi,z^M\zmfs.^h(DX'itfi^^orz. mi^mzjvy h n:^.- h ^sjd ax ^n. 

[0 0 3 9] 

[«1] 











6 


12 >r^ 


18 ^rn 


24^^ 


Aln/Pbo 


3.43% 

{n=35) 


4.98% 

(n=35) 


4.34% 
(n=34) 


4.53% 
(n=32) 


Aln/Rlx 


4.26% 
(n=29) 


4.61% 
(n=30) 


5.86% 
(ns29) 


6.20% 
{n«27) 



1) %mm^i^<r>nf^ 

[0 0 4 0] 
[«2] 
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(16) 







mm 


18 


24yfl 












Aln/Pbo 


-0,22% 
(n=34) 


0.024 


-0.06% 
(n=32) 


0.031 


Aln/Rlx 


0,38%^ 
(n=29) 




1.48%^ 
(n=27) 
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HBTUOD FOR BWHRBCIMB ttZSBRaii DEBISZTT GAIN 

BftCBBHOOMD OF THB IMViMITIOa 

5 ] 

Current major <U,8ea8e8 or conditlosiB o£ booe vhlch are 
of public concern Include post-inenopeusal osteoporosis/ 
senile osteoporosis, patients undergoing long- term treatment 
with corticosteroids, patients 8u££erins from Cushings's 

10 syndrome, gonadal dysgenesis, periarticular erosioDS In 
rheumatoid arthritis, osteoarthritis, hyperealcenia oC 
xnalignancy, osteopenia due to bono metastases, and 
periodostal disease. All of these conditions are 
characterized by bone loss, resulting from an Intolance 

15 between the degradation of bone (bone resorption) and the 
formation of new healthy bone- This turnover of bone, 
continues normally throughout life and is the mechanism by 
which bone repairs and remodels. However, the conditiona 
stated above may tip the balance towards bone loss such that 

20 the euDount of bone resorbed is inadequately replaced with 
new bone, resulting in net bone loss. 

One of the inost common bone disorders is post- 
Eienopausal osteoporosis which affects an estimated 20 to 25 
million women in the United States alone. Women after 

25 menopause experience on increase in the rate of bone 

turnover with resulting net loss of bone, as circulating 
estrogen levels decrease. The rate of bone turnover differs 
between bones and is highest in sites enriched with 
trabecular bone, auth as the vertebrae and the proximal 

30 femur. The potential for bone loss at these sites 

imosdiately following menopause is to 4>5% per year or 
more. The resulting decrease in bone mass and enlargement 
of bone spaces leads to increased £racture risk, as the 
mechanical integrity of bone deteriorates. 

35 At present, there are 20 million people with detectable 

vertdDral fractures due to osteoporosis and 250,000 hip 
fractures per year attributable to osteoporosis in the U.S. 



1$S2004-S04351 



(23) 



WOUMTIU PCTA}S0tn(51S 
-2- 

The latter case is associated with a 12% mortality rate 
within the first two years and 30% of the patients will 
require nursing hoine care after tie fracture, •rtierafore, 
bone disorders are characterized by a noticeable tnortality 
S rate, a considerable decrease in the survivor's quality of 
life, and a significant financial burden to families and 
society . 

Bssentially all of the conditions listed above would 
benefit from treatment with agents which inhibit bcme 

10 resorption. Bcaae resorption proceeds by the activity of 
specialized cells called osteoclasts. Osteoclasts are 
unique in thetir ability to resorb both tlie hydroxyapatlte 
mineral and organic matrix of bone, are somsMhat 

similar to the cartilage resorbing cells, termed 

15 chondroclastB . It is for this reason that potent inhibitors 
of .osteoclastic bone resorption may also inhibit the cell- 
mediated degradation of cartilage observed in rheumatoid 
arthritis and osteoarthritis. 

Therapeutic treatments to iiqpede net bone loss include 

20 the use of estrogens. Estrogens have been sbomi clearly to 
arrest the bone loss observed after menopause and limit tlie 
progression of osteoporosis; but patient coiqpllaxice has been 
poor becausd o£ estrogen side-effects. Thes« side effects 
include rasunption of m^ses, mastodynia, increase in the 

25 risk of uterine cancer, and possibly an increase in the risk 
of breast cancer. 

There are also a nuniber of studies documenting the 
effects of the simultaneous cozribination of various 
antiresorptive agents. For e^cample, the simultaneous 

30 administration of estrogen and the bisposponate alendronate 
has been shown to increase the bone mineral density (BMD) 
effects of estrogen alone in postmenopausal women with 
osteoporosis,* Lindsay et al., J. Clin, Eadocrinol. itfetaJb. 
84, 3076-3081 (1999) . Similarly, a different 

35 bisphosphonate, etidronate, has shown additive BHD effects 
whei administered concurrently with estrogens; Wimalawansa, 
An. J. Med. 104, 219-226 (1998) . Further, raloxifene HCl, a 
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selective estrogen receptor modulator (SEBM) , has recently 
shown acJditive BMD effects during Bxniultauaeous txeatjnent 
with alendronate; Johnell et al., J. Bone Miner. Res. 14 
(Suppl.l), S157. However, the use o£ bantoxifen, another 
S SEBM, in premenopausal vomen, who have substantial 

endogenous estrogen levels, has resulted in reductions in 
HMD; Powles et al.» <r. Clio. Oncoi. 14, 78-84 (1996). 
fheref<»re. the effect of tvo siiniltaneouB antiresorptives is 
not readily predictable. 

10 Furtheneora, phamaceutical conpositionB containing a 

bisphospbonate and an anti-resorptive agent for inhibiting 
bone loss are disclosed in European Patent Application Publ. 
Vo. 0 693 285 A2, inventors Black. L.J. and Cullinan, Q.J.t 
ytfitti a publicati<m date of Jan. 34. 1996. 

15 Third generation bisphoBphonates such as alendronate 

are potent inhibitors of bone resorption, resulting in 
marked reductions in bone metabolic activity. Indeed, 
alendronate, especially when co-adminifitered vith estrogen, 
may result in suppression of bona turnover to levels that 

20 are below the mean for nomal premen^Musal vfonen; Lindsay 
et aJ.. J. Ciifl. aadocrijiol. Uotab. 84, 3076-3081 (1999). 
Prolonged profound reduction in bone turnover could 
theoretically result in an undesirable state of "frozen 
bone, • with reduction in bona fomwition and bone resorption 

25 to Buch an extent that normal repair and rejuvenation could 
become inpairod. It is therefore desirable to find a bone 
lose treatment regimen that gives rapid clinical response 
without resulting in prolonged inpairment of normal 
inaint^iance systems. 

30 The current invention invokes the sequential use of a 

bisphosphonata followed by switching to raloxifene or 
pharmaceutical ly acceptable salt or solvate thereof, for the 
purpose of further increasing BMD in humans previously 
treated with a bisphospbonate. This benefit on BMD is 

35 associated vith a shift of bone turnover inarkers back toward 
normal levels, reducing the risks of "frozen bone" that may 
be associated with excessive suppression of bone turnover by 
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administrabion of highly potent antiresoxptives either alone 
or in confbinationr 

clinical data supporting this invention have been 
collected. Xbese data doioQstrate that treatment with the 
5 bisphospbsnate alendronate, .for one year, followed 

sequentially hy raloxifene alone, surprisingly results in 
further increases of mSD compared to alendronate followed by 
placebo. At the same time, bone turnover narkers either 
return towards normal or r«Bnain suppressed but do not 
10 further decrease in the sequentially treated subjects, lanla 
surprising conblnation o£ effects, an increase end vith 
return towards normal or maintenance without further 
suppression of bone turnover, makes this invention an ideal 
bone loss treatment regimen. 

15 

BDMIMtT OF TBK mVBarotOH 

This iTTventlon relates to a method for enhancing bone 
mineral density gain acquired through previous 
20 bisphosphonate therapy cooiprising administering to a human 
in need thereof a bone-enhancing amount of raloocif eae or a 
pharmaceutical ly acceptable salt or solvate thereof. 

Further, this invention relates to a method of 
inhibiting bone loss in a human vn need thereof ccaiDrising 
25 administering a bone-enhancing amount of raloxifene or a 
phaxmaceutically acceptable salt or solvate thereof 
subsequent to a course of bisphosphonate therapy. 

This invention further relates to the use of raloxifeoe 
or a pharmaceutically acceptable salt or solvate thereof, in - 
30 the preparation of a medicament for enhancing bone mineral 
density gain in a human, wherein said bone mineral density 
gain is acquired through previous bispho^honate therapy. 

In another entbodiment, this invention relates to the 
use of raloxifene or a pharmaceutically aec^table salt or 
35 solvate thereof, in the preparation of a medicament for 
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Inhlbiting bone loss in a human subse^ent to a course of 
blephosphonate therapy. 

MRRMlgD PBSCaiPTAOH Of THE jJiVEHTl ON 

5 Aa used herein, the tern "inhibit" is defined to 

include its generally accepted meaning Which includes 
preventing, prohibiting, restraining, and slowing, stopping 
or reversing progression, or severity, and holding in cbeclc 
and/or treating existing characteristics. Ihe present 

10 method includes both nedical therapeutic and/or prophylactic 
treatment, as appropriate. 

The phrase 'enhance* is defined to include its 
generally accepted meaning which includes increasing, 
tnags^fying. amplifying, hei^tening, escalating, iiqproving, 

15 boosting, intensifying and augmenting. Rises or gains in 
luiiibar EKD with biphosi^ionate therapy for osteoporosis are 
generally in the range of four to eight percent con^ared to 
baseline with e majority of this rise occurring during the 
first twelve laonths of treatment. During the twelve months 

20 following discontinuation of therapy, the BHD is either 
generally stable or tending to decrease whereas imrkers of 
bone turnover return toward baseline. Increases in B>n> in 
the order of 1-2% during the twelve niOTiths following 
discontinuation of bicfphosphonate therapy, as is shown in 

25 the present invention, would be very luuch unexpected, 

especially if the bone turnover xnarkers were either stable 
or returning toward baseline. 

The phrase "bisphoephonate therapy" refers fco 
administration of an effective amount of a bisphosphonate 

30 for a period of time sufficient to approach a plateau for 
bone density effect, a preferred length of time for a 
course of bisphosphonate therapy ie at least six ownths, 
including treatment for six months to three years, 
preferably for at least about one year, with discontinuation 

35 of the therapy when appropriate to avoid excessive bone 
turnover. 
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Tho term ■BMD' refers to bone mineral density. 

The term *salt" or •pharmaceutically acceptable salt" 
refers to salts of the coitpo\xnds of the above classes that 
axe substantially con-toxic to living organisms, Typiczil 
5 pharmaceutically acceptable salts Include those salts 

prepared by reaction of a compound of the aba7e class with a 
phaxnaceutically acceptable mineral or organic acid, or a 
I^mneautically accetptabls alkali metal or organic base, 
depending on the types of substituents present cm the 
10 coinpound. 

Sxamiples of pharaaceutically acceptable mineral acids 
trtiich may be used to x>re!pare pharDoaceutically acceptable 
salts include hydrochloric acid, idiospihoric acid, sulfuric 
acid, hydrobromic acid, faydroiodic acid, phosphorous acid 

15 and the like. Exasples of pharmaceutically acc^table 

organic acids tdiich may be used to pr^are pharmaceutically 
acceptable salts include aliphatic mono and dicaxboxylic 
acids, oxalic acid, carbonic acid, citric acid, succinic 
acid, phex^l- substituted alkanoic acids, aliphatic and 

20 arooatie sulfonic acids and the like. Such phaaraaceutically 
acc^table salts prepared from mineral or organic acids thus 
include bydrochloride, hydrobromide , nitrate, siafate. 
pyrosulfate, bisulfate, sulfite, bisulfite, ]>h08S»bate, 
monohydrogenphosphate. dihydrogenphOE^i^te, metaphosphate, 

25 pyrophosphate, hydroiodide, hydrof luoride, acetate, 
propionate, formate, oxalate, citrate, lactate, p- 
toluenesulfonate, methanesulfonate, maleate. and the like. 

Many conipovmds of the above classes which contain a 
carboxy. carbonyl, or hydroxy or sulfoxide group may be 

30 converted to a pharmaceutically acceptable salt by reaction 
with a pharmaceutically acceptable alkali metal or organic 
base. Oxaiqples of pharmaceutically acceptable organic bases 
which may be used to prepare pharmaceutically acceptable 
Salts include anmonia, amines such as trietbanolamine, 

35 triethylamine, ethylamine, and the like. Exan^les of 
pharmaceutically acceptable alkali metal bases included 
compounds of the general formula MOZ, vdiere M represents an 
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al)cali matal atom, e.g. sodium, potassium, or lithium, and Z 
represents bydrogen or C1-C4 alkyl, whereia C1-C4 aUcyl 
represents a straight or branched chain alkyl radical of one 
to four carbon atoms such aa methj'l, ethyl, propyl, 
S isopropyl and the like. 

It should be recogniied that the particular anion or 
cation forming a peirt of any salt of this inventlm Is not 
critical, so Itmg as the salt, as a whole, is 
phamacoloaicftlly acceptable and as long as the anion or 

10 cationic moiety does not contrilnite undesired qualities. 

In additiixn, some o£ the coxnpounds disclosed as useful 
in the methods of the present invention may form solvates 
with water or common organic solvents. Such solvates are 
included within the scope of the present invention and 

IS solvates thereof. 

The class of coiiQ^ounds known as hiephosphcmateB 
includes those compounds \Aiich contains a di-phospbonic acid 
moiety s^iarated 1^ a carhon link and include a variety of 
side-chains, usually containing a basic fimction. itie 

20 confounds have the following general structure: 



y, Ri and R2 may be those substitutents as defined in US 
Patent 5,139,78S, and BPO Publication 041fi6e9A2, published 

25 March 13, 1991, incorporated herein by reference, although 
not limited to such. A variety of bisphosphonic acids have 
been disclosed as being useful in the treatment and 
prevention of diseases involving bone resorption. 
Representative examples may be fousid in the following: U.S. 

30 Fat. Nos. 3,962,432, 4,054,598, 4,267,108, 4,327,039, 
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4,621,077, 4,624,947, '4,746,654, and 4,922,077, each of 
which is incorporated by reference herein as if fully set 
forth. 

Ebanoacologically, these coapounda have be^ shown to 
5 slow or stqp bone resorption by inhibiting osteoclast cell 
function. Several compounds o£ this class are currently 
undergoing clinical ev«l\jatioa for the treatxoent of post- 
menopausal osteoporosis. Many of these conipounds are also 
being evaluated for the treatment of Paget 's Disease and 
10 hypercalcemia malignancy and several have been approved. 
Tbe art refers to three different generations of 
bisphosphonates . Tlie first generation usually refers to the 
-coqpound etidronate. This compound is being maxrlceted for 
the treatment of Paget ' s disease and hypercalcemia 
15 meillgnacy. 

The second generation of blsphospbonates refers to the 
coinpounds clodronate and panidronate. Clodronate and 
pamidronate are both is zaarlceted for Paget 's disease and 
faypercalcemia maligancy. Pamidronate will probably be 
20 approved for osteoporosis in some Buropean countries in the 
near future. 

The third generation of bis-phospbonates refer to 
alendronate, residronate, and tiludronate and a host of 
lesser known compoimds. Pharmacologically, these coinpounds 
25 are much more potent and are claimed to have fewer side^ 
effects. 
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The structures of some bispbosphonate comipouade are as 
foilowa: 



OH 
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CI — — ci Oichloromottiytidene Bis Phosphonate 
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-i-Amino-l-HydroxytHrtyliden© Bis Phosphonal 
Sodkim Salt 



HgNCV^CI^I 



V" 



IHjCHg j — ) 



jjOH 



OH 



S-Amino-I -Hyd rQxytte)Q^Udena 
Bis Phosphonal9 Sodium Salt 



OH 
-+I 



OH 



TDudronate 

4-Chloropenylthlon)etttylldene 
Bis PtiosptK4iat9 



o 



N-CH2CH2- 



-OH 
DH 
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While some bisphosphopfl tes are indicated for t tea ting 
osteoporosis; tbey also ap£>ear to have potential detrimental 
side-effects. For exac^le, bisphosphonates have tbe 
potential of inhibiting bone formation as veil a& 
5 resorption? they are poorly adsorbed via oral administration 
and are known to cause gastrointestinal irritation; they 
have extremely long half- Uvea in bone; they may all have 
the poteatial £or causing osteomalacia; and there is concern 
as to tbe bio-mechanical strength of tbe bones treated with 

1 0 bisphosphonates . 

During a course of bisphosphonate therapy, the anount 
of biephospbcmabe administered to adult hunians ranges frcnn 
about 1 mg/day to about 400 ng/day. A coiirse of 
bisphosphonate therapy generally lasts until a EUO plateau 

15 is achieved although such therapy may be used for repeated 
courses or continuotuily for an indefinite tiii». A preferred 
length of time for a course of bis^iosphoaata theraxv is for 
at least about six months, including treatment for six 
months to three years, preferably fox at least aSbout one 

20 year, with discontinuation of the therapy when appropriate 
to avoid excessive suppression of bone turnover. 

Preferred bispbosphonates are aloidronate and 
Kisedrooatei and salts thereof. Aleadrcooate sodiiun is sold 
comnercially as F0SAHA3C*. Alendronate and salts thereof may 

25 be prepared according to known procedures such as those 

detailed in U.S. Pat, Nos. 4,621,077, 5,358,941, 5,681.590, 
5,804,570, 5,849,726, and 6,008.207, each of which is 
incorporated by reference herein as if fully sot forth. 
Risedronate sodiuin is sold coanaercially as ACTQNBL*. 

30 Risedronate and salts thereof roay be prepared according to 
known procedures such as those detailed in U.S. Pat. No. 
5.583,122, herein incorporated by reference as if fully set 
forth. 

The particular dosage of a bisphospbonate required to 
35 approach BHD plateau according to this invention will depend 
upon the particular circumstances of the conditions to be 
treated. Generally, an effective roiniBBan daily dose for 
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alendronate sodium is about 1. 2.5, 5, 10 or 20 rog. 
Typically, an effective maxiinuis eSally dose is about 200, 
100, 80, 60 or 40 rag, A preferfed dally dosage range is 
from about 5 id? to about 10 tag per day. for treatment of 
5 osteoporosis in postaienopauBal worasri, tho most preferred 
dosage is 10 fog oaace a day. For prevention of osteoporosis 
in postneiLopausal women, the moat preferred dosage la 5 ng 
cmce a day. For the treatment of glueocorticoid-induced 
osteoporosis in men and waagxi, the most- mreferred dosage is 

10 5 mg once a day, except for postmenopausal women not 

receiving estrogen, for whom the most preferred dosage is 10 . 
ng once per day. For the treatment of Paget 'a disease of 
bone in men and women, the most preferred treatment regimen 
is 40 mg once a day Cor six months. 

IS Por risedronate, the preferred daily dose is about 1, 

2.5, 5. 10. 15, or 30 mg. Typically, an effective masumnn 
daily dose is about 300, 150. 120, 90. or 60 mg. For 
treatment of osteoporosis in postmeziopausal women, the most 
preferred dosage ranges from about 2.5 to 20 mg per day. 

20 with 5 mg once per day being preferred. For the treatment 
of Paget 's disease of bone in men and women, the most 
preferred treatment regimen is 30 mg once a day. 

However, it will be underetood that the amount of the 
bisphosphonate actually acbdnistered will be determined by a 

25 physician in light of the relevant circumstances including 
the condition to be treated, the choice of compounds to be 
administered, the age, weight, and response of the 
individual patient, the severity of the patient's symptoms 
and the chosen route of administration. 
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Raloxifene tQrdrochloride, which ie 6-hydroxy-3- (4- 
hydrojcyphenyl ) -3- [4- (2-piperidiiioethoxy ) benzoyl] - 
benzo [b| thiophene, ie sold connerclally as EVXSTA* axu9 is 
represented by the formula: 

5 




Raloxifene and salts and solvates thereof jnay be prepared 
according to known procedures, such as those detsiiled in 
U.S. Pat. Nos. 4,133, B14, 4,418.068, 5,631,369, 5,731,327, 

10 5,731,342, 5.750,688 and 5,977,383. each of which is 

incorporated by reference herein as if fully set forth. 
Preferred crystalline forms, particle sizes and 
pharTnaceutical formulationa are disclosed in U.S. Pat. Nos, 
5,641,790, 5,731,327. 5.747,510, and 5,811,120, each of 

IS which is incorporated by reference herein as if fully set 
forth. 

Pharmaceutical formulations can be prepared by 
procedures known in the art, such aft, for exaiqple, in 
European Published Application 670162Ja, published Septendser 

20 6, 1995, and in WO 97/35571 published October 2, 1997, both 
ofi which are herein incorporated by re£erence. For exaiic>le, 
a compound of f oroiula Z can be formulated with cootBon 
excipients. diluents, or carriers, and formed into tablets, 
capsules, and the like. 

25 Bxanvles of excipients, diluents, and carriers that ere 

suitable for focnulatioa include the following: fillers and 
extenders such as starch, sugars, nannitol, and silicic 
derivatives; binding agents such as carboxysiethyl cellulose 
and other cellulose derivatives, alginates, gelatin, and 

30 polyvinyl i^rolidone; moisturizing agents such as 
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glycerol; disintegrating agents such as agar, caacivm 
carbonate, and sodium bicarbonate; agrabs for retarding 
dissolution such as paraffin; resorption accelerators such 
as quaternary aasnoniuin ooaipounds; surface active agents such 
5 as eetyl alcohol* glycerol monostearate; adsoicpti^ carriers 
such as kaolin and bentonlre; and lubricants smdh as talc* 
calcium and magnesium stearate and solid polyethyl glycols. 
Final pharmaceutical forms may be: pills* tablets* powders* 
lozenges.*, syrups* aerosols, sachss, cachets, elixirs, 

10 suspensicKis* esnulsions* ointments, suppositories* sterile 

injectable solutions, or sterile packaged powders, depending 
on the type o£ excipient used. 

Additionally, ralosdfene and its phannaceuticaXly 
acceptable salts are suited to formulation as sustained 

15 release dosage forms. The formulations can also be so 

constituted that they release the active ingredient only or 
preferably in a particular part of the intestinal tract, 
possibly over a period of time. Such fommlations would 
involve coatings^ envelopes, or protective matrices Which 

20 may be made from polymeric substances or waxes. 

The particular dosage of raloxifene or a 
pharmaceutical ly acceptable salt thereof required to 
constitute a "bone-enhancing amount* according to this 
ixxvention will depend upon the particular circumstances of 

25 the conditions to be treated. Considerations such as 

dosage* route of administration* and frequency of dosing are 
bast decided by the attending physician. Generally, an 
effective minimum dose for oral or parenteral administration 
of raloxifene or a pharmaceutically acceptable salt thereof 

30 is about 1, 5* 10* 15* or 20 mg. Typically* an effective 
maximum dose is about 800. 120* 60* SO* or 40 it^. K 
particularly effective amount is 60 mg of raloxifene 
hydrochloride (56 mg of free base) per day via an oral route 
of administration. Such dosages will be administered to a 
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patient in need o£ treatment frcus one to three tijDes each 
day or as often as needed to effectively enhemce bone 
fltineral density gain acquired through previous bisphoBhonate 
therapy. Raloxifene hydrochloridft may be administered for 
5 extended periods of bixoe including six months to two years, 
specifically including about one year. Raloxifene 
faydrochloride nay used for repeated ccTurses or 
continuously for an indefinite tinie. 



10 illustration and are not iatended to be limiting in easy way. 
1?be total active ingredient in such fomailations compriBes ■ 
from 0.1% to 99.9% by weight of the foxnulatxon. The term, 
'active ingredient* means a coinpound of formula I# or a 
phacnaceutical salt or solvate thereof, (preferably 

15 raloxifene hydrochloride) . An even more preferred 

forniulatlon of a conipound of formula i voulA be raloxifene 
hydrochloride in the particular crystalline form, particle 
else, and coitsjosition illustrated in D.S- Pat. No. 5,731,327 
and PCT application WO 97/35571 12 October 1997) the 

20 teachings of each are incorporated by refereoQce. 



Tbe formulations tritiich Collov are given for purposes of 



Forroulation 1 



Ingredient 



Gelatin Capsules 

Quantity <mg/ capsule) 



25 



Active Ingredient 



50-600 



Starch NF 



0-500 



Starch f lovable povfder 
Silicone fluid 350 centi strokes 



0-500 



0-15 



30 OSie ingredients are blended, passed through a No. 45 

nesh U.S. sieve, and filled into hard gelatin capsules ^ 
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ponnulation. 2 
Tablets 

Ingredient Quantity {mq/tablat> 

Active Ingredient 50~600 

Starcb 10-50 

Cellulose, microcrystalllise 10-20 

Folyvinylpyrrolidcme S 

(as 10% solution in water) 

Sodium carboxynethyl cellulose S 

KagneBium stearate 1 

Talc 1-5 

The active ingredient, etaxcb, and eelluloae are i^esed 
through a No- 45 nesh 0.8. sieve and mixed thoroughly. The 
solution of polyvinyli^rolidone ia mixed vith the resultant 
powders «i^ch are then passed through a No. 14 mesh V.S. 
sieve. The granules thus produced are dried at 50-60^ C and 
passed through a Ito. 18 mesh U.S. sieve. The sodiuin 
ca rboxyme bhy 1 cellulose, magnesixun stearate, and talc/ 
previously passed through a No. 60 tnesh U.S. sieve, are 
added to the above graiaules and thoroughly mixed. The 
resultant material is congpressed in a tablet forming machine 
to yield the tablets. 

Formula t ion 3 
Aerosol 

Ingredient Weight % 

Active Ingredient 0,50 
Ethanol 29.50 
Propellent 22 70.00 
(Chlorodif luoromethane ) 

ThB active ingredient is mixed vltfa ethanol and the 
mixture added to a portion of the propellant 22, cooled to 
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-SO^C and transferred bo a filling device. 73ie required 
amount is then fed to a stainless eteel container and 
diluted with the remainder o£ the propellant. OSie valve 
units are then fitted to the container. 

5 

F ornwlatjlon 4 
SttSpensioD 



Ingredient 


VIeicrht/Voli 


Active Ingredient 


100 mg 


Sodium carboxymethyl 




cellulose 


SO ng 


Syrup 


1.25 nOi 


Bensoic acid solution (0. 


IH) 0.10 aCL 


Flavor 


q-v. 


Color 


q.v. 


PuriEled water to total 


5 IBL 



Suspensions each containing 100 lag of a compound of 
formula I per 5 iriL dose are prepared as follows: the active 

20 ingredient ic passed through a NO. 45 mesh O.S- sieve and 
0dxed with the sodium carboaQfiaotbyl cellulose and syrup to 
form a smooth paste. The benzoic acid solution, flavor, and 
color diluted in water are added and mixture stirred 
thoroughly. Additional vater is added to bring the entire 

25 mixture to the required volune. 

BMagjl e 

A phase 3, multieenter. double-blind, placebo- 
30 controlled, randomized clinical trial was conducted- 

Objectives of the trial included comparing the effects of 12 
months treatment with raloxifene HCl (60 mg/day) , 
alendronate {10 mg/day) , or the combination of the two 
agents together versus placebo on BWD at the Ituribar spine 
35 and at the hip and also metabolic markers of bone turnover. 
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Additional objectives included coniparing the effects of 
raloxifene GO log/day versus placdbo during a second year of 
Btud/ on the offset of action of raloxifene or alendroDate, 
as aaeessed by these sane efficacy parameters. 
S SuObjects were eligible for the trial if they were 

anibulatory postmenopausal women up to 75 years of age. 
inclusive, and had femoral neck BHD more than 2.0 standard 
devdabioas below the mean peak boss mass for healtfay 
premenopausal ^Mttmi {i.e. T-score < -2.0). Subjects were 

10 ineligible if they had less than five years life expectancy, 
had current bona disorders {other than primary 
ostet^rosis) , had known or suspected history of carcinon\a 
of the breast or other estrogen-dependent neoplasm, had 
history of cancer within five years of stu^, had abnormal 

15 uterine bleeding or eDdcmetrial thiclmesB > Smn by 

ultrasonography, had history of deep venous thrombosis or 
pulmonary embolism, had significant liver, kidney, 
gastroesophageal or Intestinal malaborptive disease or any 
endocrine condition (other than type 2 diabetes or 

20 hypothyroidism) requiring pharmacologic therapy, were 

currently consuming excess of alcobol or drugs of abuse or 
were using or had recently received horxRoses or other 
therapies for osteoporosis. 

Three hundred thirty-one (331) subjects were randooily 

25 assigned to one of four initial treatmoat groups: placebo, 
raloxifene €0 zog/day, alendronate 10 ng/day or raloxifene 
plus alendronate together. After one year of therapy all 
subjects were re-randomised to receive eiUier placebo or 
raloxifene 60 ing/day for an additional year o£ study. All 

30 subjects received approximately 500 lag of elemental calciimt 
plus 400-600 X.XJ. of vitamin D/day throughout the entire 
study. Subjects were seen at three monthly intervals, at 
^ich tine assessment of medication conqpliance and adverse 
events were recorded. In additicm subjects bad BHD and 
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biochemical markexe o£ bone turnover (including eerum 
osteocalcin) repeated at bLx. montliXy intervals. Additional 
procedures included annual manvnograms , physical axaminationa 
and periodic assessmoots oC health- related quality o£ life 
as well as sensory and neuroauscular tests to assess risks 
tor falls. 

TWO hundred sixty-six (266^ subjects completed the 
first therapy phase o£ 12 zomiths and entered the extension 
phase. Among them, two hundred fiCty-sLx (256) subjects 
cmiipleted 24 months o£ stw^. Bates of discontinuation 
during both study periods (0-12 locmths and 13-24 loottths} 
were not statistically significantly different across the 
four initial treatment group assi^uaents . Comparing the 
group of subjects who were assigned to alendronate during 
year one and then randomly asBigned to either raloxifene or 
placebo in year two, results of lumbar spine BMD, total hip 
BHD, femoral neck BHD, Seruro Type I collagen fragment / 
creatinine ratio. N-telopaptide / creatinine ratio, bone 
specific alkaline phosphatase, and serum osteocalcin are 
given in the following tables: 



Table 1: Lumbar Spine BHD (Mean percentage change from 
baseline) 





Alendronate Treatment 
Periotf 


Placebo or Raloxifrane 
Treatment Period?^ 


Treatment 
Group 


6 months 


12 months 


16 months 


24 months 


Aln/Pbo 


3.43% 
(n«35) 


4.98% 
{n«35> 


4.34% 
(n*34) 


4.53% 
{n^32) 


Aln/Rlx 


4.26% 
(n^29) 


4.61% 

(n»30) 


5.86% 
(n«29) 


6.20% 
tn«37) 



25 



(41) 



PCTAiSQI/lfi51S 



Table 3: Lunibar Spine SHD (Hean percentage change £rcaR and 
o£ 12 month alendronate treatment period) 





Placebo ox Raloxifene Treatmeint Period* 


Treatment 


18 iDontha 


24 months 




Mean % 
Change 


p- Value' 
(between- 
group) 


wean % 
Change 


p-Value* 
(between- 
group) 


Aln/Pbo 


-0.22% 


0.024 


-0.06% 
(n=32) 


0.031 


Aln/Rlx 


0.38%* 
(n=29) 




1.48%' 

(n=27) 





*Tinie from study staxt 
'Be tween- group change tested by an ANOVA (analysis of 
variance) method 

'statistically significant within group chonge tested by 
Student's t-test (p<0.05) 



Table 3: Total Bip BHD (Mean percentage change from 
laaseline} 





Alendronate Treatxaent 
Period^ . 


Placebo or Raloxifene 
Treatment Period^ 


Treatment 
Group 


6 Dioobhs 


12 months 


18 months 


24 months 


Aln/Pbo 


3.29% 
(n=27) 


3.24% 
(n=27) 


3.58% 
(ns^26) 


3.26% 
<n=24) 


Aln/Rlx 


1.78% 
(n=24) 


l.B4% 
(ns25) 


2.09% 
(n«24) 


2.92% 
(nB23) 



■^ime Croin study start 



Table 4: Total Hip BKD (Mean percentage change from end o£ 
12 month alendronate treatment period) 





Placebo or Raloxifene Treatment Period' 


Treatment 


18 months 


24 months 




Hean % 
Change 


p-Value* 
(between- 

group) 


Mean % - 
Change 


p-Value* 
(between^ 
group) 


Aln/Pbo 


0.11% 
(n»34) 


0-794 


-0.30% 
(n»32) 


0.028 


Aln/Rlx 


0.27% 
(n»29) 




1.08%^ 
{n=s27) 





-^Time from study etart 
^Between- group change tested by an ANOVA 
'statistically significant within group change tested by 
Student's t-test (p<0.05i 
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Table 5: Pexnoral tteck BHD {Mean percentage change from 
baseline} 





Alendronate Treatment 
Period^ 


Placebo or Raloxifene 
Treatntent perioc^ 


treatment 
Group 


6 months 


12 tnonths 


18 months 


24 months 


AIn/Pbo 


2.71% 
(n»35) 


3.70% 
(n"3S) 


3.79% 
(n=34) 


3.51% 
{n=31) 


Aln/JOx 


2.37% 
(n»29) 


2.53% 
(n=30) 


2.56% 
(ns29} 


3.23% 
(n=28) 



5 'Tixas from study start 



Table 6: Femoral Neck BHD (Itean percentage change from end 
o£ 12 month alendronate treatment period) 





Placebo or Raloxifene Treatment Period^ 


Treatment 


18 months 


24 months 




Mean % 
Change 


p-Value"* 
(between- 
gxoup) 


Mean % 
Change 


p-vaJLue' 
(between- 
group) 


PXn/'Btoo 


-0-01% 
(n=34) 


0.626 


-0.38% 
(n=31) 


0.202 


Aln/Rlx 


0-23% 
(n=29) 




0.78% 
(n=28) 





10 *Tijne from etudy start 

'Between-group change tested by an AMOVA 

Table 7: Serum Type I Collagen Fragment /"Creatinine ratio 
(Median percentage change from baseline) 
15 





Alendronate Treatment 
Period^ 


Placebo or Raloxifene 
Treatment Period^ 


Treatment 
Groups 


e months 


12 months 


18 months 


24 months 


Aln/Pbo 


-73.2% 
(na26) 


-71.5% 
(n^23) 


-44.0% 
(n=32) 


-14.0% 
(n=30> 


Aln/RIx 


-74.2% 
(n^22) 


-82.2% 

{Dc21) 


-57.4% 
(n«24) 


-53.4% 
(n=24) 



'Time from study^ starr 
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Tobla 8: Sexum Typ« i Col lagan Fragxaent /Creatinine ratio 
<»edian percentage change from end of 12 montb alendronate 
treatment period) 





Placebo or Raloxifene Treatmont Period* 


Treatment 


18 months 


24 months 




Mean % 
Change 


p-ValuB* 
(between- 
group) 


Hean % 
Change 


p -Value' 
{betwean- 
group) 


Aln/Pbo 


161%-' 
(n=22) 


0.458 


349%* 
(nai9} 


0.243 


Aln/Rlx 


113 V 
{n=21) 




157%' 
(nB20} 





-Time frcan study start 
'Be tveen- group change tested by an AHOVA on rank- trans formed 
data 

^Statistically significant within group change tested by 
Wilcoxon Signed Rank test (p<0.05) 



Table 9: R-telopeptide/Creatinine ratio (Median percentage 
change from baseline) 





Alendronate Treatyivent 
Period* 


Placebo or RaloxifenB 
Treatment Period^ 


Treatment 
Group 


6 months 


12 montha 


18 months 


24 months 


Ain/Pbo 


-62.4% 
(n=^34) 


-60.1% 
(n=31) 


-30.4% 
(21-32) 


-9.1% 
(n*30) 


Aln/Blx 


-58.9% 
tn=29) 


-63.1 % 
(n=27) 


-25.5% 
{n=27) 


-38,5% 
(n«26) 



^ima from study start 



Table 10: N-telopeptide/Creatinine ratio (Median percentage 
change from end of 13 month alendronate treatment period) 





Placebo or Raloscif ene Treatment Period* 


Treatment 


16 mmths 


34 months 




asan % 
Change 


P-value* 
(between- 


Mean % 
Change 


P-Value* 
(between- 
group) 


Aln/Pbo 


90.3%' 

(n=30) 




131%' 
(n=:2B> 


0.156 


Aln/Rlx 


56.7%' 
(n=26) 




39.6%* 
(n«25) 





*Between-group change tested by an A»OVA on ranJc-transfonxed 
data 

'statistically significeuit within group change tested by 
Wilcoxon Signed Rank t-test (p<0.05) 
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Table 11: Bone specific alkaline phosphatase (Median 
percentage change £rom beeeline) 





Alendronate Tireatmeiit 
Period^ 


Placebo or Kaloxlfene 
Treatnient period^ 


Treatment 
Group 


6 months 


12 months 


18 months 


24 months 


Aln/Pbo 


-57.9% 
(0=32) 


-53.4% 
(n=31> 


-45.5% 
(n=30I 


-39.5% 
(n=28) 


filn/KLx 


-60-0% 
(n=2B) 


-53.9% 
(n«27) 


-45.0% 
<n"28} 


-42.7% 
(n-27) 



'Time from study start 



Table 12: Bone specific alkaline phosphatase (Median 
percentage change from end of 12 month alendronate treatment 
period) 





Placebo or Raloxifene Treatment Period'^ 


Treatment 


18 nonttaa 




24 months 




Mean % 
Change 


p-Value' 
(between- 
group) 


Mean % 
Change 


p-Value* 
(between- 
group) 


Aln/Pho 


37 . 4%- 
(n=30) 


0.032 


60.2%' 
(n=28| 


0.013 


JOn/Rlx 


6.7% 
(n5f27> 




7.1% 

(n=s26) 





^Time from study start 
^Between-group change tested by an AIIOVA on rank- transformed 
data 

^Statistically significant within group change tested hy 
Wilcoxon Signed Rank t-test (p<O.OS) 



Table 13: Serum Osteocalcin (Kedian percentage change from 
baseline) 





Alendronate Treatment 
Period* 


Placebo or Raloxifene 
Treatment Period' 


Treatment 
Group 


6 months 


12 montho 


18 months 


24 months 


Aln/Pbo 


-32.4% 
(n;=33) 


-45.4% 
(n=31) 


-31.5% 
(n«30) 


>25.5% 
(n=28) 


Aln/Rl3c 


-38.84" 
(n»2B) 


-42.3% 
Cn=27) 


-46.4% 
(n»28) 


-40.8% 

tn«27) 



Tiine from study start 
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Table 14: Serum Osteocalcin (McKllan percentage change from 
end o£ 12 moath alendronate treatment period) 





Placebo or Raloxifene Treatment Period* 


TreatiDBnt 


18 months 


24 months 




Mean % 
Change 


p-Value' 
(between- 
group) 


Mean % 
Change 


P-Value^ 
(between- 
group) 


Aln/Pbo 


38.2%' 

(n==30) 


<O.O01 


52 . 1%* 
{ns28) 


<0.001 


Aln/Rlx 


-2.75% 
(n=27) 




14.2%' 

(ns26) 





^ime from study start 
^Between-group change tested by an AMOVA on rtuik- trans forsted 
data 

^Statistically significant within group change tested by 
Wilcoxon Signed Rank, t-teet {p<0.05) 
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HB CLAIM: 

1. A method for eahancing bone mineral density gain 
acquired through previous bisphosphonate theretpy coicprisiag 
admitiistering to a human In need thereof a bone- enhancing 
amount of raloxitene or a pbarnaceutlcally acceptable salt 
or solvate thereof. 

2. A method according to claim 1 wherein said 
bisphosphonate is alendronate or a phaxmaeeuticalXy 
acceptable salt thereof. 

3. A method according to claim 1 yrbex^ia said 
bisphosphonate is alendronate sodium. 

i. A method according to claim 1 wherein said 
biaphos^onate is risedronate or a phaxmaceutically 
acceptable salt thereof. 

5. A method according to claim 1 wherein said 
bisphos^tmate is risedronate sodium. 

€. A method according to claim 3 wherein said 
raloxifene is present as the hydrochloride salt thereof. 

7. A method according to claim 6 wherein said 
raloxifene hydrochlorido is administered in an amount of 
from about 10 mg to about 600 mg per day. 

8. A method according to claim 7 wherein said 
raloxifene hydrochloride is administered in an amount of 
about 60 rag per day. 
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9. A method according to claim 1 wherein the term of 
said bisphosphonate therapy is at least' edwut six mnths. 



10. A mathod according to claim 1 vxherein the term o£ 
5 said bisphoBphocnate therapy is from six months to three 
years. 



11. A. method according to claim 1 Wherein the term of 
said bisphosphonate therapy is about one year. 

13. A method according to claim 7 vberein the term of 
said bisphosphonate therapy is at leut about six oxmths. 



13. A method according to claim 8 wherein the term of 
IS said bisphosphonate therapy is from six months to three 
years. 



14, A method according to claim 8 wherein the term of 
bisphosphonate therapy is from six months to three years ; 
20 and said alendronate sodium xb administered in an amount of 
about 5 mg to about 10 mg per day. 



15. A method according to claim 14 wherein the term of 
bisphoQ^onate therapy is about one year. 

25 

16. A method according to claim 14 wherein said 
raloxifene hydrochloride is administered for a term of at 
least e^bout six mouths. 

30 17. A method of inhibiting bone loss in a human in 

need thereof congirising administering a bona-enhancing 
amount of raloxifene or a pbazmaoeutically acceptable salt 
or solvate thereof subsequent to a course of bisphosphonate 
therapy. 
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IB. A method accordin? to claia 17 wherein said 
biec^06phonabe is alendronate or a pharmaceutical ly 
acceptable salt thereof. 

19. K nettaod according to claim 18 lAereln said 
biqihosphonate is alendronate sodium. 



20. & method according to claim 17 «riierein said 
10 bisphosphonate is risedronate or a pfaarmaceutically 
acceptable salt thereof. 



21. A method according to claim 17 vhereln said 
bisphoaphonate ia residronate sodium. 

22- A method according ho claim 19 wherein said 
raloxifene is present as the hydrochloride salt thereof. 



23. A method according to claim 22 wherein said 

20 raloxifene hydrochloride is administered in an amount of 
from about 10 rag to about 600 it^ per day, 

24. A method according to claim 23 Wherein said 
raloxifene hydrochloride is administered in an amount of 

25 about 60 mg per day. 



25. A method according to claim 17 iiherein the term o£ 
said bisphosj^onate therapy is at least about six months. 



30 26. A method according to claim 17 wherein the term of 

said bisphosphonate tl-.erapy is from six months to three 
years . 
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27 . A method according to claim 17 wherein the term of 
said t>ispLbosphonate therapy is about one year. 

28. A ntethod. according to claim 23 Wherein Uia tezia of 
5 said Joisphosphonate therapy ie at least al>out six months. 

29. A method according to claim 24 wherein the term o£ 
said bisphospbonate therapy is from aix moaths to three 
years. 

10 

30. A method according to claim 24 tdierein the term oC 
bisphosphoaate there^ is tram six aionths to three years; 
and said alendronate sodium is administered io an amount of 
about 5 mg bo about 10 mg per day. 

15 

31. A method according to claim 30 wherein the tern of 
bisphospbonate therapy is about one year. 

32. A method according to claim 30 wherein said 

20 raloxifene hydrochloride is administered for a term o£ at 
least about six months. 

33. The use of raloxifene or a phsriDaceutically 
acceptable salt or solvate thereof, in the preparation of a 

25 medicament for enhancing bone mineral density gain in a 
human, wherein said bone mineral density gain is acquired 
through previous bisphospbonate therapy. 

34. The use according to claim 33 wherein said 
30 bisphospbonate is risedronate, alendronate or a 

pharmeceutically acceptable salt thereof. 



35. The use according to claims 33 or 34 wherein said 
bisphosphonabe is alendronate sodium or risedronate sodium. 



^£2004-504351 



(50) 



PCT/USQI/1«MS 



36. The use according to claims 33 to 3S wherein said 
raloxifene is present as the hydrochloride salt thereo£. 

5 37. Vbe use according to claims 33 to 36 ^dierein said 

raloxifene hydrochloride is administered in an aotount of 
from about 10 mg to about 600 mg per day. 

38. The use according to claim 37 wherein said 
10 raloxifene hydrochloride is administered in an amount of 
about 60 xng per day. 



39. Vhe use according 
tern of said bisphosphonate 

IS nonbhs. 

40. The use according 
tern of said bisphosphonate 
three years. 

20 

41. The use according 
said bisphosphonate therapy 



to claims 33 to 38 wherein the 
therapy is at least eOxsut six 

to claims 33 to 3 8 wherein the 
therapy is from six cnoaths bo 

to claim 33 wherein the term of 
is about one year. 



42. The use of raloxifene or a pharmaceutically 

25 acceptable salt or solvate thereof, in the preparation of a 
medicament for inhibiting bone loss in a human subsequent to 
a course of bisphosphonate therapy. 

43. The use according to claim 42 wherein said 
30 bisphosphonate Is rlsedronate, alendronate or a 

phamaceutically acc^table salt thereof. 



44, ^e use according to claim 43 vriserein said 
-bisphosphonate is alendronate sodium or risedronate sodium. 
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45. The use according to elm' ma 42 bo 44 wberein said 
raloxifene is present as the tiydrochlorlda salt thereof. 

5 46. use according to claim 45 vAiereio said 

raloxifene hydrochloride is administered in an amount of 
from about. 10 ng to about 600 mg per day. 



47. <£he use according 
ID raloxifene hydrochloride is 

ahout 60 rag per day. 

48. The use according 
texm of said bisphosphonate 

15 months. 

49. The use according 
term of said bisphosphonate 
three years. 

20 

50. The use according 
term of said bis^osphonate 



to clain 46 lAerein said 
adiainistered in an amount of 

to claios 42 to 47 vrherein the 
therapy is at least about six 

to claims 42 to 47 wherein the 
therapy is from six months to 

to claims 42 to 47 wherein the 
therapy is about one year. 



51 . The use of raloxifene or a pharmaceutically 

25 acceptable salt or solvate thereof, in the preparation of a 
medicament for enhancing bone mineral density gain in a 
human previously treated with a bisj^sphonate . 

52. The use according to claim 51 «^rein said 
30 bisj^s^ionate is risedronate, alendronate or a 

pharmaceutically acceptable salt thereof. 



53. I^e use according to claims 51 or 52 wherein said 
bisphosphonate is alendronate sodium or risedronate sodium. 



(52) 



pcmisoincsis 

-31- 



54. The use according to clains 51 to S3 wberein said 
xaloxifene is present aG the hydrochloride salt thereof. 



55. The use according to claims 51 to 54 whereiti said 
raloxifene hydrochloride is aAoinistered in an amount o£ 
£roin about 10 og to about 600 ng per day. 

56. The UBS according to claim 55 viherein said 
raloxifene hydrochloride is adminlefcered In an aiDOunt of 
about 60 Dig per day. 



57. lihe use according 
tern of said bisj^ophonate 
months. 

58. The use according 
term of said bisphosphonate 
three years. 



to claims 51 to 56 ^dierein the 
therapy is at least about six 



to claims 51 to 56 ^dierein the 
therapy is from six months to 



59. The use according to claim 51 «^erein the term of 
said bisphosphonate therapy is about one year. 

60. The use of raloxifene or a phannaceutically 
acceptable salt or solvate thereof, in the preparation of - a 
medicament for inhibiting bone loss in a husian previously 
treated with a bisphosphonate. 

61. The use according to claim 60 wherein said 
bisphosphonate is risedronate, alendronate or a 
pha^naceutic^aly acceptable salt thereof. 

62. The use according to claim 60 tAierein said 
bisphosphonate is alendronate sodium or risedronate sodium. 
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63 . The use according to claims 60 to 62 v^erein said 
raloxifene is present as the hydrochloride salt thereo£. 

5 64. The use according to claim 63 wherein said 

raloxifene l^rdrochloride is administered in en amount of 
from about 10 lag to about 600 ag per day. 

65. The use according to claim 64 wherein said 
10 raloxifene hydrochloride Is administered in an amount of 
about 60 mg per day. 



66. ths use according to claims 60 to 65 wherein the 
term of said bisphosphonate therapy is at least about six 
15 months . 



67. Vba use according 
term of said bisphosphonate 
three years. 

20 

68. Tbe use according 
texiR of said bisphosphonate 



to claims 60 to 65 wherein the 

therapy is frcon six months to 

to claims 60 to 65 wherein the 
therapy is about one y«ar. 
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